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(54) Non-woven absorbent materials having tabs 


(57) A central web of absorbent fibrous material and 
two outer webs of hydrophobic or semi-hydrophobic fi- 
bres are subjected to a hydroentangling process in order 
to produce a single layer integrated finish composite 
non-woven material (16). A series of tapes (18) are in* 


corporated in a spaced apart relationship e.g. by bond- 
ing longitudinally and compression into one surface of 
the composite (16). The material is subsequently cut to 
provide individual products e.g. dressings (20) having 
sections of the tapes (18) as integral tabs or flaps (22) 
to facilitate handling and positioning of the products. 
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Description 

[0001] The present invention relates to non-woven 
textile materials and in particular to non-woven absorb- 
ent textile materials. 

[0002] The present invention has particular applica- 
tion to non-woven absorbent textile materials for uses 
in a medical environment, for example, dressings, and 
swabs for use in operating theatres. 
[0003] Non-woven absorbent textile materials have 
been used as a substitute for woven materials for a con- 
siderable number of years. 

[0004^>.-J«1odern manufacturing techniques, and in par- 
ticular hydroentanglement, are able to reproduce the 
properties of a woven textile material whilst in addition 
allowing for the elimination of problems which arise in 
woven materials. 

[0005] Non -woven materials allow for easier conver- 
sion since they do not possess the problems of fraying 
selvedges and consequent complex folding complica- 
tions to tuck-in this selvedge. 

[0006] Furthermore, the use of non-woven materials 
enables the provision of enhanced absorbency and 
hence the use of fewer material layers. Also loose fibres 
on the surface of the material are substantially eliminat- 
ed. 

[0007] EP-A-0 531 096 (McNeil-PPC Inc.) discloses 
an absorbent composite fabric for use as a wound 
dressing. One version is composed of an absorbent 
non -woven fibrous layer sandwiched between respec- 
tive layers of lightweight, water-permeable hydrophobic 
fibrous material, the layers being bonded by hydraulic 
entanglement. 

[0008] The present invention seeks to provide an im- 
proved non- woven absorbent material which includes 
means for handling the material when formed into a 
product e.g. a swab, and which can also include radio- 
opaque materials 

[0009] The present invention also seeks to provide 
means for manufacturing the above non-woven absorb- 
ent material. 

[0010] Accordingly, the present invention provides a 
non -woven absorbent material comprising a core of ab- 
sorbent fibrous material and respective outer layers of 
hydrophobic or semi-hydrophobic fibrous material 
formed into a composite by web consolidation, charac- 
terised in that a series of tapes or polymer strips are 
incorporated in spaced apart relationship in order to pro- 
vide integral tabs or flaps when the material is cut. 
[0011] Such tabs or flaps are useful for improved hy- 
giene when handling or positioning the finished prod- 
ucts, which may comprise wound dressings, and swabs 
and pads for medical and other sanitary purposes. In 
particular, products incorporating such tabs can be po- 
sitioned exactly and correctly in surgical and other med- 
ical procedures thus providing significant advantages 
over existing swab and related products. 
[0012] The tapes or strips which provide the integral 


tabs or flaps are preferably bonded longitudinally to one 
of the outer layers of the composite. In this respect, they 
are preferably compressed into the surface of the com- 
posite so that the latter has its surface correspondingly 
formed into a series of longitudinal ridges and recesses. 
Where the tabs are formed from polymer-based strips, 
they may be heat bonded to the composite. Where the 
tabs are formed of tapes of fibrous material, heat bond- 
ing may also be possible if the material is impregnated 
with a thermosetting substance. In either case, adhesive 
may alternatively be used for bonding. 
[0013] The tapes or strips can be made radio-opaque, 
for example, by incorporating barium sulphate. 
[0014] In preferred embodiments in accordance with 
the invention, the respective outer layers of the compos- 
ite have a minimum weight of 60g/m 2 and are formed of 
fibres which are at least 6 denier in diameter. 
[0015] In this respect, it is preferable that the fibres of 
the outer layers are of a certain weight (60g/m 2 or more) 
and size (6 denier or more) in order that the final material 
will drape and handle in a suitable manner for use as a 
medical dressing, and also in order that the surface of 
the material is substantially non-adherent, a property al- 
so very important in the case of a wound dressing. 
These fibres also provide spaces to hold and store ab- 
sorbed fluids due to the large interfibre spaces attained 
with the weight and dimensions described. 
[0016] The fibres of the outer layers are also prefera- 
bly of a relatively long staple length e.g. greater than 
60mm. 

[0017] These fibres can comprise polypropylene in- 
cluding polypropylene made utilising metallocene tech- 
nology, polyester and polyamide or any other suitable 
hydrophobic fibre or semi-hydrophobic fibre or blends 
of these fibres. 

[0018] The outer layers can also include a small quan- 
tity of hydrophilic fibres in order to aid the transport of 
fluid or exudate to the inner core. 
[0019] Alternatively, hydrophobic fibres with a hy- 
drophilic finish can be used, all or in part, to assist fluid 
management. 

[0020] The core comprises hydrophilic fibres, for ex- 
ample, of regenerated rayon or solvent spun rayons. 
Other hydrophilic fibres known to those skilled in the art 
are equally appropriate, all or in part. 
[0021] Preferably, the fibres of the core are relatively 
fine in diameter e.g. 3 denier or less and are of a rela- 
tively short staple length e.g. 38mm or less. 
[0022] Each of the layers of the non-woven absorbent 
material can be prepared by standard or specialist web 
forming techniques which are used in staple fibre non- 
woven manufacture. 

[0023] The webs forming the layers of the composite 
material are preferably subjected to a hydroentangling 
process in order to produce a single layer integrated fin- 
ished composite non-woven material, which due to the 
hydroentangling process will exhibit no propensity to 
delaminate into the precursor webs. Such a process has 
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no need for chemical binders which are required in pro- 
duction of non-woven textile products and have to be 
removed from sterile products such as dressings and 
swabs. 

[0024] However, the composite material of the inven- s 
tion, with the integrally bonded tapes or strips could also 
be formed by suitable alternative methods, such as nee- 
dle punching, or thermal bonding, or ultrasonic bondings 
- all known methods of bonding together layers of fibrous 
materials. 10 
[0025] A material according to the present invention 
can have very similar handling properties to woven tex- 
tile material but also has an increased absorbency and 
increased resistance to surface abrasion compared to 
a similar woven textile based equivalent. Such material is 
will exhibit minimal linting or fibre shedding in use, par- 
ticularly when manipulated by forceps, or the like, in the 
end use. 

[0026] The use of the hydroentanglement process en- 
ables the incorporation of handling and/or application 20 
instructions on the finished dressings or swabs by im- 
printing and/or embossing and/or moulding using an ap- 
propriate screen design in the hydroentanglement proc- 
ess. Also, this process can impart abrasive properties 
on the side printed. 25 
[0027] The fibres of the inner core may advanta- 
geously include fibres which swell rapidly upon absorp- 
tion of water, such as cellulose derivatives such as 
cross-linked carboxymethyl cellulose, or other compa- 
rable materials. These fibres will swell during the hy- 30 
droentanglement process, as water is sprayed onto the 
web and should therefore increase the thickness/bulk of 
the finished material notwithstanding the drying stage - 
which follows the hydroentanglement process. This in- 
tentional swelling and subsequent fibre collapse in the 35 
drying stage provides absorbency and protection 
against disintegration in use. 

[0028] A material according to the present invention 
can also include thermoplastic or other bonding matri- 
ces such as netting or powder bonding materials or rel- 40 
evant fibres in order to provide optimised strength char- 
acteristics. These ingredients must withstand relevant 
sterilisation procedures. 

[0029] These materials can be activated by heat using 
thermof usion, which is particularly appropriate to fibres 45 
and netting, or ultrasonics or infra-red techniques. 
[0030] A material according to the present invention 
can also include bactericidal fibres or other materials 
which are effective against virulent bacteria, for example 
MRSA. 50 
[0031] Radio-opaque materials or members can be 
included in the material according to the present inven- 
tion either in the form of separate threads, monofila- 
ments, tapes or printed formats, or, as previously men- 
tioned, as additions to the tapes or polymer strips which ss 
are incorporated into the present material to provide 
tabs or flaps for end uses where positioning is essential. 
[0032] For example, radio-opaque threads can be de- 


posited in a spaced-apart relationship (dependent on 
the width of the material produced) to ensure that every 
swab or dressing contains such a radio-opaque member 
on conversion) between the core web and one of the 
outer webs during the manufacturing process. 
[0033] An oblique or zig-zag course of deposition of 
the radio-opaque thread in the composite is preferred. 
Since the radio-opaque thread can be coarser in diam- 
eter than the other fibres used in the composite this 
avoids formation of a ridge and potential breakage when 
the finished material is stored as a roll. If no deposition 
control is adopted, localised build-up where the radio- 
opaque member is deposited will occur. This can result 
in high stresses in the radio-opaque material and its re- 
sultant rupture or severe weakening as the roll of com- 
posite gets larger in diameter. 

[0034] The radio-opaque threads, tapes or other for- 
mats ideally comprise a polypropylene or polyester 
based matrix which can include up to 80% by weight 
barium sulphate in order to provide maximum traceabil- 
ity under X-rays. Coupling agent technology using, for 
example, organo-titanates, facilitates this high incorpo- 
ration of barium sulphate whilst maintaining the physical 
properties of the matrix polymer. A preferred matrix pol- 
ymer is polypropylene made using metallocene technol- 
ogy which exhibits improved resistance to gamma ster- 
ilization over the regular types used commonly to date. 
[0035] The composite material according to the 
present invention can include environmental and/or in- 
fection control options utilizing dry-spun polyvinyl alco- 
hol derivatives, sulphonated polyesters, water soluble 
cellulose acetate polymers or other technologies known 
to be effective in infection control. Such materials can 
be used, all or in part as a substitute for the polymers 
cited for the hydrophobic and hydrophiiic components 
of the composite according to the present invention. 
[0036] The absorbency of the material can be en- 
hanced by utilizing highly absorbent fibres, microfibres 
including bacterially generated cellulose, fibrillatable fi- 
bres particularly suitable for high pressure hydroentan- 
glement, shaped fibres or blends of all or some of these 
fibres in the core layer or layers. It is possible to optimise 
absorbency and reduce composite bulk by these tech- 
nologies. 

[0037] The integrated single layer composite allows 
for the production and in-line converting of swabs, a sig- 
nificant advantage over any conversion procedures to 
date used with either traditional woven gauze or non- 
woven gauze. Significant hygiene and product cleanli- 
ness is possible since the manufacturing and the ex- 
tremely simplified converting required can be totally en- 
cased in a controlled environment with minimal expo- 
sure to the natural climate and manual handling. Con- 
tamination risks are hence dramatically reduced in the 
composite according to the present invention. 
[0038] In addition to the reduced contamination risks 
with the production of the composite according to the 
present invention, the elimination of folding provides sig- 
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nificant cost savings. 

[0039] Furthermore, shaped swabs become readily 
possible to provide for better in-use performance. 
[0040] The present invention will now be more partic- 
ularly described with reference to the accompanying $ 
drawings in which: 

Figure 1 is a diagrammatic representation of the 
manufacture of one form of a non -woven absorbent 
material according to the present invention; to 

Figure 2a is a diagrammatic elevation of a non-wo- 
ven absorbent material according to the present in- 
vention; 

75 

Figure 2b is a plan view of the material shown in 
Figure 2a; # 

Figure 3 is a diagrammatic plan view of the manu- 
facture of dressings or swabs including handling 20 
means, according to an embodiment of the present 
invention; 

Figure 4 is a diagrammatic side view of the materia! 
shown in Figure 3; 25 

Figure 5 is a diagrammatic sketch showing how the 
material of Figures 3 and 4 is bonded to the tapes 
and cut; 

30 

Figure 6 illustrates diagrammatically a completed 
dressing or swab formed from the material shown 
in figures 3 and 4; 

Figure 7 illustrates diagrammatically another em- 35 
bodiment of the invention whereby the radio- 
opaque element in mufti -filament form is introduced 
between the fibrous layers adjacent to the middle 
layer; and 

40 

Figure 8 illustrates diagrammatically a completed 
dressing or swab formed from the material shown 
in Figure 7. 

[0041] Referring to Figure 1, there is shown three 
webs of fibrous material (10, 12, 14), the outer webs (10, 
14) being formed from hydrophobic or semi-hydropho- 
bic fibres having a minimum weight of 60g/m 2 and a min- 
imum diameter of 6 denier, whilst the central web (12) 
is formed from hydrophilic fibres. The webs (1 0, 1 2, 1 4) so 
are free of binders or any other chemical additives. 
[0042] the webs (10, 12, 14) are bonded or consoli- 
dated together by a hydroentanglement process to pro- 
duce an integrated composite material (16). In this re- 
spect, high pressure jets of water are fixed at respective 55 
sides of the combined web, the water passing through 
and being recirculated after filtration. 
[0043] The degree of hydroentanglement can be con- 


trolled by use of appropriate screens from open struc- 
ture e.g. 100 apertures/square cm to very finely holed 
assemblies where the apertures are barely visible. 
[0044] The outer layers (10, 14) are either wholly non- 
absorbent in nature or have a small degree of absorb- 
ency which is provided by the inclusion of, for example, 
a proportion of hydrophilic fibres in order to assist the 
transport of fluid to the central layer (12) which is highly 
absorbent in nature. Figures 2a and 2b illustrate a 
coarse apertured version of the integrated composite 
(16) according to the present invention, the apertures 
being designated by reference (15). 
[0045] Referring to Figures 3, 4 and 5, a series of 
tapes (18), which may contain a high proportion by 
weight of barium sulphate and therefore be radio 
opaque, are introduced during the manufacturing proc- 
ess. 

[0046] The tapes (18) are laid on top of one side of 
the composite (16). They are then bonded to the com- 
posite by heat or other means, and also compressed 
into the surface thereof. Subsequent to this bonding 
process, a rotary cutter (21 ), or similar means are used 
to cut or slit the composite web to produce the finished 
dressing or swab (20), of a shape corresponding to the 
shaded region in Figure 3. The completed dressing or 
swab (20) is also illustrated in Figure 6. The tape (18), 
which may be of radio-opaque material, forms integral 
tabs or flaps (22) which allow for easy and accurate po- 
sitioning of the dressing or swab in use, whilst optionally 
also imparting radio-opacity. 

[0047] In Figure 7, another embodiment of the inven- 
tion is illustrated diagrammatically whereby a radio- 
opaque member in multi-filament form (24) is introduced 
between the fibrous layers (10, 14) adjacent to the mid- 
dle layer (12) prior to hydroentanglement to secure said 
member firmly into the integrated composite. As shown 
in Figure 8, which illustrates a completed dressing or 
swab (26), the radio-opaque member extends obliquely 
therethrough to prevent potential for breakage when 
formed into a roll. In this embodiment, integral flaps (28) 
at each side of the dressing (26) extend the full length 
of the product but are only half the original width of the 
integrated tape (18), the latter having been cut (or slit) 
along a midline, instead of in the stepped manner shown 
in Figure 3. 

[0048] These illustrations are for example only. 


Claims 

1. A non-woven absorbent material comprising a core 
of absorbent fibrous material and respective outer 
layers of hydrophobic or semi-hydrophobic fibrous 
material formed into a composite material by web 
consolidation, characterised in that a series of tapes 
or polymer strips are incorporated in spaced apart 
relationship in order to provide integral tabs or flaps 
when the material is cut. 
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2. A material as claimed in claim 1 in which the tapes 
or strips are bonded longitudinally to one of the out- 
er layers. 

3. A material as claimed in claim 2 in which the tapes s 
or strips are compressed into the surface of the one 
outer layer. 

4. A material as claimed in claim 1 , 2 or 3 in which the 
tapes or strips consist of or include adhesive mate- 10 
rial. 

5. A material as claimed in claim 1 , 2 or 3 in which the 
tapes or strips consist of or include radio opaque 
material. is 

6. A material as claimed in any one of claims 1 to 4 in 
which radio-opaque materials or members in the 
form of threads, monofilaments or printed formats 
are incorporated in the core and/or at least one of 20 
the outer layers. 

7. A material as claimed in claim 6 in which the radio- 
opaque materials or members extend obliquely or 

in a zig zag course through the core and/or at least 2s 
one of the outer layers. 

8. A material as claimed in any one of the preceding 
claims in which the respective outer layers have a 
minimum weight of 60g/m 2 and are formed of fibres 30 
which are at least 6 denier in diameter. 

9. A material as claimed in any one of the preceding 
claims in which the fibres of the outer layers are of 

a relatively long stable length e.g. greater than 35 
60mm. 

10. A method of forming a material as claimed in any 
one of the preceding claims in which a central web 

of absorbent fibrous material and two outer webs of 40 
hydrophobic or semi-hydrophobic fibrous material 
are subjected to a hydroentangling process in order 
to produce a single layer integrated finish compos- 
ite non-woven material, in which a series of tapes 
are incorporated in a spaced apart relationship, and 45 
in which the material is subsequently cut to provide 
individual products having sections of the tapes as 
integral tabs or flaps. 

so 
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